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(54) TRACE CONTROLLER FOR FIRMWARE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a Irace conlroller 
for firmware which can fiexibly deal with the change of 
Irace data or trace system to be sampledp capable of 
sampling a large number of trace data and can easily 
analyze a factor when some faults occur in a firmware. 

SOLUTION: This device is provided with 1st and 2nd 
mode registers 12 and 14 for storing mode data, while 
receiving the service of a service processor 20, the 
fault detecting signal of a hardware fault detect 
circuit 15 is inputted to the 2nd mode register 14, a 
trace interrupting instruction is transmitted from an 
interrupt register 13 to a firmware 11 together with the 
mode data in the 1st mode register 12, and an 
instnjction and the fault detecting signal stored in the 
2nd mode register 14 related to communication trace or 
target trace are transmitted. A data storage area in a 
main storage device 30 can be used while selecting 
either divided use or occupied use. When the fault 
detecting signal is reported, the firmware 11 stops 
trace processing. 
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±ie^ 2 ^ — Yv-jx^^h v—xmm.m^-\,zm'i\ -^x 
h\y~xmm^m.. 

iTPi«^ft^$rMieig2 ^- \^\y'jx^\,zm.\^-rh 
XV^^^XcryVV-xm^^W^-t^^h^Wmh^^ 

i^x-^cDpiTk^mmzx ^ ±.sd:^mmw:(r)hv~x^ 

mmixfzmmmm'.z v i— xr-^* tsttt, ±15-11 
ssto h ]y-x7'~nmm.'mmmx^ 

cr>h]y—xmmms.. 

^^izmth'^-Yv'-^^mm-h^l'i:-¥)y-J 

x^y, 

•^~\Lxy^^-/-^^->(^xti^fihv\y~xmmzmt 
mmw^\iMri-rhm 2 ^- k p >>x ^ t , 

±IBII l'^~VVi:^x^l>zW^^ti.tz'^~Y'r~9f}^K 
^ ftrlBm 2 ^- F k ^'X tcMtU-r -1. ^ ^- F X TP* 

3E.immm.nmzm^m(:>K. m^rLfzY\y~x^~ 

F v-x^-^^±^)^mzmhx'^ ^^^-^m^^zm f 

V-X'f-^^^^tW—X'f-^tm^'^^) h Sr 



±fa^^- F -^x rPtW^ft-f-3i)^A:tl$:*x^cBtt{i. 7 

a» 

[000 1] 

[5gBJ!i^K-ri.Sffi^>if] iiO^B^a, rjyh'^-^'c^ 
Am^ijMP^B^SiJffll-r-l. :7 r - A^ X r tcMf-^ F U 

[0002] 

y^-7x-x«i:^fi{i:H I P P I t^m^tiX^^^h 
ifi. >Iix* PC iyN'xi:-ri>;tTmffl-Y>'^'-7x- 

xmcr)-^ y 9 —y s.—xtj-Y^^mmmm'k x—j^—zi 
y\^^~9\,zmm-th^tt^m.t^£h, mn. ai±i^] 

S'JffllSaiTJKffllJilSttSti^^ r -A^ X Ttc J: -5 Tff 

A'^xT^Ottlf^^m^^JBalltf-x •7:?'5{)^fi^:i5ix, 

7 r - A-^ X T<?3tf |g;0^' F X^- ^ h LTilB 
'l^atfSiN^SfLi. F V~xm&timts:htiX\^h . 

[00 03] nmA y 9—y 3.-xm<r>mmM^^mm 

':>XhU~xmmt^^mt^^o ZCDtzHb. ^MOFU- 

u-x.jj^(7)^wizi:,mmzMmx^ ^zt tjmm^ti 

I. tzbX\ m^^^zcomcoyr—M.'^x.Th^y—x 

-jj^t tx . mm^2 - 2 3 0 3 3 5^^^mi>zEm^ti 

tzh<rit^hh. 

[0 0 04] ±iai!j?gt'ia«c§n?t7T-A'^xTFu- 
-x:^3^{i, ^^^-m'i^^zom-fhmmm^t. fu 
-x;t'-f-y^MI:&-r'&:7T-A'>xr<73rFi'X^ffi 
nLxii<m-^nmMt. mmMmcnvv-x)v~^ 

--u^^i&t . ^mm.c^ F \y-x)v-^yb . Hf-f 

xrn-fe 'y-f i-^T FU -XfOlBtetyt{i**T>5^'J^ 
$ix/cB#. ii^^^tai-f-'g.m-^St, HfJlBF^-x;^ 
-i-yiiZii'oxw^Lfz'f-^cnnmzx-ox . mkco 

ML. tulBm-M^J;-5TF^-X£7)|fB^(7)j^;0^^ 

X. m.T\^uxi,z^m^tLX^^6^^^m^tiiL. im 
^^m^Mizm%u.tstmz. m-'^nmmt^^m- 

Lx. m-unmm^^'^m^iii^tifzmBr Fpxt^tg 

X)i'-i'y^Wn-th z b ^^t^t Bufa^-¥g(c 
j; -5 T F ^-xo||T<?)fg^=^^^'^^mS'ii3t t . t tz{± 
m - J; -3 T F -X ^ fp± t- 1. 1 f $ :ixfc t 
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[0005] -t^ti-h^ If— t:">!.Ta-fe -y-^:^^^ h V~ 

-Xf]^—i-ycomnf^l,zmM^tLfz h U-Xr-'-:^l,zX 
[0006] 

■ii •y^ii^hcoi^^izX'oX^'^-ttLt^cT)]- v—xiv—^y 
CO b XT'— (c^jI t/^o h 1--— XT — ^J-co^^SrfSffi 

t5\,^xmwii^^tfzm^uihv—xiw-±^^x. ^ 
iitxmmLfz h i^-xt- ^i^mt. mwc^mmiz 

^mmX'^^^<^j:^XLtdis^tii}^h^. t^^iyi^. 

hu-xy-'-^itimmmc^m^commizco^mmmiz 

fz>^. m'»:f}^^tX hU-xmMm±^tlfzi9-^l,Z^ 
Zcr,mmcr)fmiZ'£mb^j:l M^-XT^-^;&i±»#§ 
tLXLt-yX. +^^j:mm ^ i. V ^ ^^X/&\% ^ . 
[0 0 07] ^i05feB(!cOlSl<7)S6'5{±. fV— 

Xcoa^^^^t^'^Mt-l. >! t >&iT-^ TSU^^i h 
-xx-^^ h i/-x:^co^t*!i:tcM«LT# S J; 
di.z~ti>^tx'h^, tfz. m2coBm. ^^-^■'>x 

^mm-h:i'tfjix^hkof.z^h^t.xhh. 

^3<50SW«. jeJS^:hWXx-^d5^»-C«)'5 

f^zmm^znmth c t *'-c-^ ^^xoiz-t^^txh^. 

[0008] 



y r-M.-^ ^T{zvi^-x^mm^in^ti-thm2 
^- H yx ^ t . ±iem 1 ^- K I- i^x ^ tcfsii*i§n 

i Ttcm:^j-ri. S"M^ 1/ v-'x t , ±iBii 2 h' I- >^ 

^Ib^mrnhLXK-^^. 

[00 09] ±XSm2^~W-JX9lZX-n~thYV~ 

xmm<r>m^-^^-rh^bt,zx ^w-x^^-vt^^ 
^^tih. ^cntz>^. ^vmt-h(7^x:hmmzii'yxmB. 

-t^%VV~X^~9^YV~Xij^^^X'^. rtL 

ih<D^w.\,zmx\>znmi:i^x-^ h . 

[0010] ^fz. 3.T{ZWmfS^%^l.fzi^^^ 

iz^ commc^am^n^t:^ j:oiz. mms. 2 c^m^mz 

i<D?^B)i(r>mmzmtx^ ^N-F'^^rcoisiit^i^aj 

^N-K'>xriifW5&ifi-f-^Mie^2^-H^i^'x 
^ tcM mf ^ N- K i TPf ai mis (t . fs^ ^- 

F X r l^#%±ft-^*^ A:^J § tifzmizli , 7 r - A 
X TfS^^f LT V ^1. ^TO M^-X{CTSrfP±-r S ^ i; 
i^mbLX^~^?>. 

[0011] :r.Tizmmt^%^LtzM-^i,zit. 

tti § . HfrlBH 2 ^ - F i>'x r?- N - H X ruw?% 
±m^c7)AM^h^t. wm2^-Y\y-Jx^t^t^yr 
—J>.'^ x.T\,zVV-xm^cr)W±tin'^^fi. 7r-A 

:^r\im^iLx\'^h^x<^))r-)y~x^m^W!tt^ . 
Lfzfj'^->x. j^Tco'^m^^mtxizim.^tL 
tz V v-x^-^tmw^tth i 1 D . Pf 

[0012] 4?^^, ^A'nhv-x^~'^i>znm-h:i 
1 1 :i}^X^ m^m 3 CD^mizi^^ 7 T -A X 

T<7) h \y~xmmmmit. mi r- v-x^- ^itmtmm. 

i . ±tmmm^zimfzmmc^) h v—xy'-^^mmm 

h v—xy''-ii^iimm.m<7)-^commxii^xcomm^ 
7mLxm.mm^iifzmmmi^z h i^-xt-^ ^m^ 
L . ^immmco h u-x^'-^mmmmtimmx^ ^j: 

v^J»-^t«±±faM^-XT-^'^§*ft-X^ u t b i^-xr 
[0013] -f-^:^^. M&B^B^SPt F b-Xx- 

i.M/-xv^-^*sttffifeg^. '^mizmtxm~(^MM. 

t*>-C-#. #Mc7)Mx-Xx-^&fiJ]RtffiS-r.|>>Ii: 
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[00 14] -^LT. mimA<^mmz\%hy r~2^-^ 
A i T t h k^^-th'm2^~vi^-j 

laii^BtctSMT-^ ^rv -^m^^zm. V l—x^—^kWsH 

'thhV-X'f~^}m:^'^^)hkmx.^ tfjIBM— X 

^-^mmM.k^fi^'fic^WM::b^zm.m-t^'^wm 
mt±x(^mmi ^^Lxmm^^ ^^mmt^miRL 

mzli. y T-J^^y 3^Tim'^rtX\^^^Xcr)hU~x 

[0015] mE-»f-f;^rn-fe-yif;&»ii>talB^2^- 

K 1^ i^'X ^' ^ AS] ^ S ^ - K X - ^ ^^t-fi-ff . im. 

Tt^-i.. tfz. ^\~\^^ ^TmmmmmmzX'yx^^- 

l,cr)X\ ^iX±X'mm.^tlfzV\y~X^~9ti^n-th 

zttn-^. mm<:r>!M.mmmizm-riztt^x^^, § 
^iz. ^Mii^mf^mzm^^ifhKfzh\^-XT-^ 

ztizx'o h]y~xmmcommMmzmtx±^^smMi 
^:mmx^. ^mcohu-x^-^^mmL. um-r^ 

ZbtPX-^t. 
[0016] 

xmmmm^Mm'jizmm-t^ , 

[0 0 17] miii±^io^mzm^yT~i=.'yjLT(Dh 

-/ly^mxh^. zcDyT—j^'^x.T(7)hu—xmm^w. 
fi. xiiimmmmmmkmoyr~j^^:^Tnk^ 

[0018] mriB7T-i.'>ir$iJiipgSiotc{i:, ifriB 

:7r— A'>iTlli:^l^:-HU>^'X^12, fijji;=*^ki^' 
X^'13. m2=e~]^Uiy'X^U. ^N-h'-^xTPiS^m 



I11BI15, M-'-XT-'-^'tSlft;^* yi6:^)i-^*tl.|)„ Hi 
^- VU'JXi^mzltmi^—'k^'XTu-t -y^TOij^i^m 

ismi'^-vv-^jx^mm^-vy'-^m^'^u 

^■t^ti^l^z. milP\TL^U'Jx^l3l,zmtii-th. ^- 
F7'-^ft-^*^'S"M^^i-';^:5'i3(cA:^3§n"S t. 

L mrlB:7 r -A T> :t riKc^ Lt hU- 
o IS2^-KP'i>XiS?l4tc{i: 

t^M-rs^-Kf-'-^m-^i:. •m^iB^^-^''>xrl^w^t 

Ati^it. im2^-}<iyi^x^mtzK(ym^ku.n 
■t^tmz. mmyr-j^'^a^rmzmui-t^. 
^j:Ti'mmiiimm5it. ^ r - x rMfPsaio<7) 

iZ±tiJ N- F X TPf $r lg 2 ^ - F A 

14{ciSffi-r-l.o HolBM^-x-r-^^Stt-Xt U16{4. 7 

T-M.'^ :!:.rmzMLxmn^irfzhiy~xmmizj:-^ 

xmm^tifz h l^-x-r-^'^MIB^fE'l^MSOtcft-o 

[0019] ^iimmm3o<Dp^mzmifi^tifzm?.hu 

-x^'-f'^mmmii. ii5(a)(c7K-rj;3(c. yr- 
j^^^rmzii-yxmrn^ti^Aiummmm^^tizwi 
^mi^tiXi-^h. f^ttit. mimmizm-hm^icom 
fi^B#<7) ^ ^_xx-^'{±ii 1 saffl F iy-xy'-nmn 
mmnz^ m2mmizM-thmm(Dm^7mcDh]y-XT 
~i^itm2^mmhu-xy'-^^mmm2i,z. msm 
mizm-^ i> (7)iim 3 mmm h i^-x^'-^mmmm3 

mmmm^A^z^ft^'tLmn^tL^ x-ji^zlx^'o. mm 

<Dmmi!}mm^fix\>^^j:\>^m^x'h'^x i.my'-i^im 

fz, IS|5(b)t:^-rJ:5t:, ±IEFP— 
M31~34C0:^TS:, afe^^St^^f-f^ FI^-Xt^-^-cT) 

fztUI. hV~XT-9^^mmmi\—3icr)^X'^ 

m 1 mmc) f xx-^'i^tstt^^^tcffiffl-ti- .r t 

i<7)«At{±H2-^4gatcMLT*^fS^X« 

m^ilfzhU-Xy'~:^l,±^ztl^-tlcr,h]y~X'f~^t^ 

mmm^zmm-t^ ^tt^x^-t. c ii co f v—xt-- 

[00 20] t/i. ^f-b-XTn-te-y-if20*^<i> F U~X 
comi^^^ii^tc^tlh t . l|l^-FPi^'X:?12i:IS2 
^r- F 1/ ^l4^0-?■^^m^^*- Ft-'-^S' ^^A:^ 
TlSfrtSixS. Ill^-Fki-'X^12^C{5, FF— 
a^^T^3©Jffll*t^i:^'p/iAffi:'j$iJ«^K (mi^ 
a ) Cc^ LT , ±iE1S^«30<^ F F~Xx- ^t§Ji*i^a4 
31'-34O^-C^d5*L-Cffiffl-rSt0^\ W%t5*ffiffl-r 
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, v^x.Tmm^^mw.mm.3o^zm.mt^ hw 
i^uizit. xtiimmmmbcr)^cr>mm'r-^i,z>ci lt 

[00 2 1 ] vi^^z^ ^m^^Lfzzcr)^m^zmhy T~ 

[0 0 22] m2i,±y r—M.-^ s.rn<r)m}k^m^cr)y 

n — - b T\ m^k^ ly'jx^mz^-^ -^wi'&m^h 

^b^fiifm^Thtti {X'ryr 20 I) , 
^^^cOf^t^-pT (Xx>y7°2 02) , ^-f-^SiJii 

-fe -/^2ot--h V \^-xmmzmtt^mt^m\!&^tth 
>/T2 0 1 ) . M^-:^»ija;^^5aa^*cow*i*-'¥'JBfs 

tL (XT--/T2 04) , ^com^tim^^tlX hU~X 

izm'thmi'e-]^i''jx^mitimn^tL?> {x^--/ 

T2 0 5) . 

[ 0 0 2 3 ] IS 1 ^- }^i^-jx^^ifimm^ii^ t . 

m 3 t^-r J; d , 1^ 1 H s/j:^ i2t3fssi*i§ tifz 

h u-xmmi^^mMii^mn^tix ( xf--/T3 o 

1 ) . mm^mr^^ (x^vrs 1 2 > . iiaxT--/ 

r 3 0 3 mmii^'s^^tL:^ t . h u-xmrn^ p&*-r 
:^t^t-tmm^ii (xy--yT3 0 5), ^^im-t^ 

us b \y~x^~^b Hwnmt Sr±iei^a3otcteii 

-f !> M-'-.XT'-^tejIilJtta {X^-yy°3 0 6) t HW 
DiJ'lKiSj?!!!! (^^.-r ■yT3 0 7 ) Srff^ot. S'Jji;^^ 
H^U-fe^y bt/cf^ {X^^yy'3 11). ^ittffl^i^T^ 

•I, (XT-'yTS 1 2 ) . ±iiXT--yy'3 0 5 cO^tJif 

t . h u-xr'-^mmmii'jfwmm^tt^ 

^k.\,zts:h<7:>Xtiht)^h. VV-X^-9(7mM^^<h^ 
S3&*!ii»'WifSti. (;^T--yr3 08) . VV~X'f—^<n 



h u-xy'-^^mmmmiz h u-xy'-^^mtt^m 

mmmi: Lfzm (Xx^yrs O 9 ) , fija^WH^U-fe 

-ybtr (xx^yTs 11). mm^mr-r^ (x^-v 

y'3\2) „ ±fz^ VV—7-.f~9%m^'^^Xts:\^ts:t:> 

fz Y v-x^-^w^<mmzmm-h h wn ^'igaijfaii 

^ff^ToT (X-r>yT3 10) , SiJSi^SH^U-fe'y b 
L:^^f^ {X^'yy3 11), aLil^rl^T-r-?. (XT-.yr 
312), 

[0 0 24] t.fz^ mTh?i'V-JX9\^\ZVV-X'fm.\Z 

^iMStL (Xx'yr2 0 6. 20 9) . h^-XtffB$g 

Wimmm^f^fih {X'r'yy°2 0 7. 2 1 0), hi- 

~xmmMmm(Dyu—i-^- v^mA \<z^. lx h 

hiy-xmmmwLmmmth^fihb. yr-M.^ 
X T\mm 2 K p -jX'^u<7imH\^^-^m^^-t. 

m^\i^^ixfz=^~ Kx-^'*^'31ft b V-x^5r^t^t^^ 
Wift (XT-'yT402) . jlft M-'-Xit^^T-feixtf 

-xt-^ b ^mthnrn V v-xmmmmifm 

^TSflS (XT"yT4 03) „ ^<nb^^ fBitoMStcW 
-r.S hU-Xx-:5'{iSBXL^V^, Xx-yr4 0 2tCio 

~X^^5^.-b^^t^mm^f\.h {X=fvy°AOA) . 3^- 
"r-y VVV-XWYiXhhi^-^l^Z\±9-y-y VVV-X 
WkWmmm^^fLh (Xx-yT40 5) . CltfO^ 

t. 'mm\zWi'\^(nmm^(^mm^\zm'^-tMh 

h. y~y'yhhV-Xi'ify:.Xts:^^^\,Z\i. ^2^- 

F V iyx 9\Ai)-^hm^\^^ ix/^'if fg#> n- F x rmm 
%^mmrch^-f)^t-^mmL (x^.yr4 0 6 ) . 

- F X r mm%Mnmxh h^xi^ ff 11^45 ^o^t f 

V-xmm^Wstth (Xf--yr407) , ^/^c. ^N- 

^Tc^mm%^mmx^j:^^^^z\i. ±x(^mmt<z 

i5\-^XVV-X^—yimW.-th (XT--yr4 08) „ 
[00 2 5] ^LT. msiXf--yy°40 3bX'r-yy'4 
0 5. X-r'y7°4 0 8c?)l,^t'ix*HCjoV^TFlx— X-r— 

*S*ftffili3&^ffiffli^^S&fJWft (X^-yy'4 0 9).® 
fflT-^ ■S.*&-^tc{±$IK§tL/c F U-x^'-y^m^^iv 
fzm^co F P-xr-^te*ft«^t;:*EjIt-C±IB1t^« 
30tC*g^ft§ii:!tft (X^>yT4 1 0 ) . ffifflT'^^V^^:^ 

-^tcfiiuia F v-xy'-:^mmj^ ^ y i6tc«i2$^fc f 

U-XT--?^mmLxmm^-^fztk (X'T'yTA 1 

1 ) . mmimr-t^ (XT->yT4 1 2 ) „ 
[0026] F u~xmmm.mm¥^rtfz^x^ii. 
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BuiaS'Jji^f^ (Xr-yr2 0 6. 2 0 9) tcMiiE-T-g. 
[0027] 

[0 0 28] %fz. mm^'2.<^Wf^\z.\^hy r—i^"^ X. 

CO ^^hKhfj-t:>. ^K±x'\z.mk 

[0 0 2 9] t.fz. W^3(nW^\z\%hyr~J>.-^x. 

WrQ%ht^h. ^m.<ryV\y~x r - 9 Sr J^-T ^ <r h Ifi 
[0 0 3 0] i*^JS4i0l|BBKf^^:7r-A'> 



[ H 1 ] ^ hyr~2^-^s.T<r^V v-xwm 
SMOv \- F <^ X TtO«B&Sr^-t T' n •/ 9 mxh h . 
[112] -7 r—J^-^ x.T<nWSL^^im!n'7n~^^~y 

xhh. 

[[13] 7r-A>^xTiOMx— xitjaA^aatO^n- 
[04] :7r— A'>xri7)M^— ^A'— 

[^^■^^oijjBj!] 

10 ^r-A-^xTSfJISPga 

11 7r— Ai^xT 

12 mi^-KlxS/X^' 

13 mTk^V'JX^ 

14 Sl2^-Kk>''X^' 

15 >N-H'>xrPiW^ffiIIIS& 

16 h .-^'tg*ft;><^r y 

20 -9-— txra-te'y-if 

30 ^fBS^a 

31 mimmrnvx^-xr^-^t-mmm 

32 m2mm.mh]y-x^-9mmmM 

33 *3^SMM^-X7^-:J'^§*flM«i 

34 ^4^»fflM^-X7'-:^'fSttfflJ« 
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